Risk Assessment Summary
Ash Disposal Area
April 5, 1999

Introduction:

The two contaminants of primary concern (COPC) at the ash disposal pit are iron
and arsenic. Both the residual ash in the pit as well as the soil under the pit were sampled
and tested for these two contaminants. The residual ash and the underlying soil must be
analyzed for the risk associated with them. Oral (ingestion) exposure and dermal
exposure were analyzed for iron and arsenic, and the non-cancer and cancer risks
summarized for each.

Data Evaluation: Residual Ash:

Based on sampling results, the ash in the disposal area is more contaminated with
both iron and arsenic than the soil under the ash, and therefore the residual ash poses a
higher risk than the underlying soil. Both the ash and the soil under the ash pit were
considered for any possible risk associated with them. The findings show that the
residual ash has no cancerous or non-cancerous harmful effects to any future resident, as
demonstrated by application of the Streamlined Human Health Risk Assessment
proposed by the Navy and accepted by EPA Region IIL

Since the underlying soil has lower contaminant levels than the ash, and since the
ash has no harmful effects, the underlying soil will not be considered as an individual
component. However, a more careful examination of both carcinogenic and non-
carcinogenic effects is warranted due to the contamination of both the ash and the
underlying soil as well as the multiple-pathway exposure. In response to this concern, a
comprehensive exposure risk will be calculated for both the ash and the soil. Full
calculations and equation parameters are available in Appendix A for both contaminants
in the ash and the soil below the pit. For this summary, however the most deleterious
exposure will be considered; i.e. all exposure is to the more contaminated ash. The
sample data for each of the four samples can be found in Appendix B.

Oral Exposure to Iron:

The non-cancerous oral risk associated with iron is shown by table 1, which
calculates hazard quotients for a child resident, an adult resident, and the total for a
combined child/adult 30 year resident. The values used in this caiculation are shown in
detail in Appendix A.

Table 1. Non-Cancer Hazard Quotient Calculations for Ingested Iron

Dosage (mg/kg) Reference Dose Hazard
(mg/kp) Quotient=D/RFD
HQ-aduit 1.08 E-2 3.00 E-1 3.59E-2
HQ-child 1.01 E-1 3J.00 E-1 3.35E-1
HQ-total for 30 1.12 E-1 3.00E-1 3.71 E-1
years




Table 1 shows that not only are the individual child and adult populations below a
hazard quotient of unity, but that the total dusage, accounting for 2 full 30-year exposure,
is also below the danger level for deleterious effects.

Dermal Exposure to IEron:

The non-cancerous dermal risk associated with iron is shown by table 2. This
table calculates hazard quotients for a child resident, an adult resident, and the total for a
30-year resident. The values used in this calculation are shown in detail in Appendix A.

Table 2: Non-Cancer Hazard Quotient Calculations for Dermal Iron

Dosage (mg/kg) Reference Dose ﬁlazard
(mg/kg) Quotient=D/RFD
HQ-adult 970 E-5 3.00 E-1 323 E-4
HQ-child 181 E-3 3.00 E-1 6.03 E-3
HQ-total for 30 1.91 E-3 3.00 E-1 6.35 E-3
years

Table 2 shows that not only are the individual child and adult populations below a
hazard quotient of unity, but that the total dosage, accounting for a full 30-year exposure,
is also below the danger level for deleterious effects.

Total Hazard Risk Due to Iron:
The total risk, combining both possible exposure pathways, also falls beneath the

threshold value of 1 These values are shown in Table 3.

Table 3: Total Hazard Quotient Calculations for Iron Contamination

HQ: Ingestion HQ: Dermal Total HQ
Exposure Exposure
HQ-adult 3.59E-2 323E-4 3.62E-2
HQ-child 3.35E-1 6.03 E-3 341 E-1
HQ-total for 30 371 E-1 6.37 E-3 3.77 E-1
years

Cancer Risk for Iron Exposure:
At the current time, EPA does not consider iron a carcinogen, therefore it has no
cancer risk associated with it.




Oral Exposure to Arsenic:
The non-cancerous oral risk associated with arsenic is shown by table 4, which

calculates hazard quotients for a child resident, an adult resident, and the total for a 30

year resident. The values used in this calculation are shown in detail in Appendix A.

Table 4. Non-Cancer Hazard Quotient Calculations for Ingested Arsenic

Dosage (mg/kg) Reference Dose Hazard
(mg/kg) Quotient=D/RFD
HQ-adult 1.10 E-5 J00E-4 3.65E-2
HQ-child 1.02E-4 3.00 E-4 3.41 E-1
HQ-total for 30 1.13E-4 3.00E-4 3.78 E-1

years

Table 4 shows that not only are the individual child and adult populations below a

hazard quotient of unity, but that the total dosage, accounting for a full 30-year exposure,
is also below the danger level for deleterious effects.

Dermal Exposure to Arsenic:

The non-cancerous dermal risk associated with arsenic is shown by table 5. This
table calculates hazard quotients for a child resident, an adult resident, and the total for a
30-year resident. The values used in this calculation are shown in detail in Appendix A.

Table 5: Non-Cancer Hazard Quotient Calculations for Dermal Arsenic

Dosage (mg/kg) Reference Dose Hazard
(mg/kg) Quotient=D/RFD
HQ-adult 3.16 E-7 6.00 E-5 5.26 E-3
HQ-child 5.89 E~6 6.00 E-5 082E-2
HQ-total for 30 6.21 E-6 6.00 E-5 1.03 E-1

years

Table 5 shows that not only are the individual child and adult populations below a
hazard quotient of unity, but that the total dosage, accounting for a full 30-year exposure,
is also below the danger level for deleterious effects.

Total Hazard Risk Due to Arsenic:
The total risk, combining both possible exposure pathways, also falls beneath the
threshold value of 1. These values are shown in Table 6.

Table 6: Total Hazard Quotient Calculations for Arsenic Contamination

HQ: Ingestion HQ: Dermal Total HQ
Exposure Exposure
HQ-adult 3.65E-2 5.26 E-3 418 E-2
HQ-child 341 E-1] 9.82 E-2 435 E-1
HQ-total tor 30 3,78 E-1 1.03 E-1 4.81 E-1

ears

d




Cancer Risk for Arsenic Exposure:

The doses associated with cancer-causing effects of arsenic are less than the doses
considered above for short-term effects. This is due to the averaging time. Non-
cancerous effects only affect residents for the time that they are exposed to the chemical;
i.e. for the time they would live on-site. For cancerous effects, the total exposure to the
carcinogen is averaged over an entire lifetime. The effect of this averaging is to reduce

the daily dose when examining deletenious effects.

Cancer Risk for Ingested Arsenic:
The cancer risk for ingested arsenic 1s shown in table 7. The table calculates total
cancer risk for a child resident, an adult resident and the total for an entire lifetime (70
years) after residing on the site for 30 years. The values used in this calculation are
shown in detail in Appendix A.

Table 7: Cancer Risk Calculations for Ingested Arsenic in Ash

Dosage (mg/kg) Cancer Slopc Factor | Cancer Risk
(kg/mg) =1-exp(-CSF*D)
CR-adult 376 E-6 1.50 5.64 E-6
CR-child 877 E-6 1.50 1.32 E-5
CR-total for lifetime | 1.25 E-5 1.50 1.88 E-5

The cancer risk for adults, children, and the total lifetime risk for a 30-year
exposure is within the required EPA guidelines of 1.00 E-4 to 1.00 E-6.

Cancer Risk for Dermal Arsenic:
The cancer risk for dermally absorbed arsenic is shown in table 8. The table
calculates total cancer nsk for a child resident, an adult resident and the total for an entire
lifetime after residing on the site for 30 years. The values used in this calculation are
shown in detail in Appendix A.

Table 8: Cancer Risk Calculations for Dermal Arsenic in Ash

Dosage (mg/kg) Cancer Slope Factor | Cancer Risk
(ke/mg) ~l-exp(-CSF*D) _
CR-adult 1.08 E-7 7.50 8.12 E-7
CR-child 5.05 E-7 7.50 3.79 E-6
CR-total for 30 6.13 E-7 7.50 4.60 E-6
years

The cancer risk for adults, children, and the total lifetime risk for a 30-year
exposure is within or safely below the required EPA guidelines of 1.00 E-4 to 1.00 E-6.

Total Cancer Risk Due to Arsenic:
The total lifetime cancer risk, combining both possible exposure pathways, also
falls within the permissible r1ange. These values are shown in Table 9.




Table 9° Total Cancer Risk Calculations for Arsenic Contamination

CR: Ingestion CR: Dermal Total CR
Exposure Exposure
CR-adult 5.64 E-6 8.12 E-7 6.45 E-6
CR-child 1.32 E-5 3.79E-6 1.70 E-5
CR-total for 30 1.88 E-5 4.60 E-6 234 E-5
years ~
SUMMARY

Tota! Non-Cancer Risk for Ash Disposal Pit:

The total Hazard Quotient is figured out from the collected data from Tables
1,2,4, and 5. Hazard Quotients from the ash are combined for both contaminants and
both methods of exposure. This data is summarized in Table 10. As shown in the table
below, the total Hazard Quotient is below unity for all contaminants and all exposure
pathways. In addition, arsenic and iron target different organs in the human body,
lessening any potential effects even further.

Table 10: Total Hazard Quotient Risks for Ash Disposal Pit

HQ-adult HQ-child HOQ-total for 30 years
Ingested Iron in Ash 3.59E-2 335E-1 371 E-1
Dermal Iron in Ash 3.23 E-4 6.03 E-3 6.35 E-3
Ingested Arsenic in Ash | 3.65 E-2 341 E-} 3 78 E-1
Dermal Arsenic in Ash | 5.26 E-3 9.82E-2 1.03 E-1
Total HQ 7.80 E-2 7.80 E-1 8.58 E-1

Total Cancer Risk for Ash Disposal Pit:

Since iron is not identified as a carcinogen and has no cancer risk associated with
it, the total cancer risk for the ash disposal pit is the same as that shown in table 9. These
values fall well within the accepted range for risk.

Conclusion:

The hazard quotient for iron and arsenic, as evaluated for both dermal and oral
exposure, remain below unity, and therefore there is no elevated, non-cancer threat to
human health from these contaminants at current levels. In addition, not only is there no
cancer risk assoctated with iron, but the cancer risk associated with arsenic is shown to be
within EPA guidelines for acceptable risk to the potential future residents. Both iron and
arsenic show no deleterious effects to future residents on the ash disposal site, therefore
any cleanup of the ash would be driven by MDE regulatory levels for total petroleum
hydrocarbons in soil, rather than by human heaith risk considerations.




APPENDIX A:
CALCULATIONS FOR RISK ASSESSMENT
March 15, 1999

In the Streamlined Human Health Risk Assessment proposed by the Navy and
accepted by EPA Region II1, the following equations and parameters were set for the Soil
Exposure-Oral Ingestion Equation and the Soil Exposure-Dermal Equation;

Soil Exposure — Oral/Ingestion Equations

D =(C x IR x EF x ED x Fi x ABS x CF)/(BW x AT)

Parameter: Accepted Values:
D = Ingested Dose (mg/kg/day)
C = Concentration in Soil or Ash (mg/kg) Ash: Iron = 7870
Arsenic = 8
Soil  Iron=6350
Arsenic = 1.8

The concentration values were taken from the highest value found from
the samples analyzed at each location. For the ash, sample #360 had a TAL Iron
level of 7870 mg/kg and a TAL arsenic level of 8 mg/kg. For the soil under the
pit, sample #363 had a TAL Iron level of 6350 mg/kg and sample #362 had a
TAL arsenic level of 1.8 mg/kg. (See figures A and B for sample locations.)

IR = Soil Ingestion Rate (mg/day) = 100 for adults; 200 for children

EF = Exposure Frequency (days/year) =350

ED = Exposure Duration (years) = 24 for adults, 6 for children, and
30 total combined adult/child

Fi = Fraction Ingested From Source =1

ABS = Absorption Fraction =1

CF = Conversion Factor (kg/mg) =1.00 E-6

BW = Body Weight (kg) = 70 for adults; 15 for children

AT = Averaging Time (days) = Non-Cancerous AT is 8760 days
(24 years) for adults, and 2190 days
(6 years) for children
= Cancerous AT is 25550 days (70
years)
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Soil Exposure — Dermal Equations

D = (C x SA x ABS x AF x EF x ED x CF)/(BW x AT)

Parameter: Accepted Values:
D = Ingested Dose (mg/kg/day)
C = Concentration in Soil or Ash (mg/kg) Ash;  Iron = 7870
Arsenic = §
Soil Iron=6350
Arsenic = 1.8

The concentration values were taken from the highest value found from
the samples analyzed at each location. For the ash, sample #360 had a TAL Iron
level of 7870 mg/kg and a TAL arsenic level of 8 mg/kg. For the soil under the
pit, sample #363 had a TAL Iron level of 6350 mg/kg and sample #362 had a
TAL arsenic level of 1.8 mg/kg. (See Figures A and B tor sample locations.)

SA = Skin Area Available for Contact (cm2/day) = 3000 for adults; 1800 for children

ABS = Absorption Fraction =0.01

AF = Soil-to-Skin Adherence Factor (mg/cm2) = 0.03 for adults; 0.2 for children

EF = Exposure Frequency (days/yr) =350

ED = Exposure Duration (yrs) = 24 for adults; 6 for children; 30 for
combined adult/child

CF = Conversion Factor (kg/mg) =1.00E-6

BW = Body Weight (kg) = 70 for adults; 15 for children

AT = Averaging Time (days) — Non-Canvcer-Risk AT is 8760 days
(24 years) for adults, and 2190 days
(6 years) for children
= Cancer-Risk AT is 25550 days (70
years)



Hazard Quotient Calculation
HQ=D/R{D
HQ = Hazard Quotient

D — Ingested Dose
Calculated from Equations above (non-cancer-risk averaging times are
used)

RfD = Reference Dose
From EPA’s Integrated Risk Information System (IRIS)
= 3.00 E-1 for oral/dermal exposure 1o iron
= 3.00 E-4 for oral exposure to arsenic
= 6.00 E-5 for dermal exposure to arsenic

Hazard Quotient values are required to be less than one in order to substantially
reduce the danger of acute effects due to the level of contamination in the area of
potential concern.

Cancer Risk Calculation

(CR) =1 — exp(-CSF x D)

CR = cancer risk

CSF = cancer slope factor

From EPA’s Integrated Risk Information System (IRIS)
= 1,50 for oral exposure to arsenic

= 7.50 for dermal exposure to arsenic

D = ingested or dermal dose.
From the above calculations (cancer-risk averaging times are used)

Cancer Risk values must fall within an accepted range of risk. This range is 1.0
E-6to 1.0 E-4

A-3



CALCULATIONS FOR ASH

Tablc A-1: Ingested Dose Calculations for Iron in Ash

C IR |EF |ED |Fi |ABS [CF BW | AT | D=(C*IR*EF*ED*FI*
ABS*CF)/(BW*AT)
D-adult | 7870 | 100 | 350 |24 1 1 .000001 | 70 8760 | 1.08 E-2
D-child | 7870 1200 [350 |6 1 1 000001 |15 |2190 | 1.01 E-1
Table A-2: Hazard Quotient Calculations for Ingested Iron in Ash
D RFD HQ=D/RFD
HQ-adult 1.08 E-2 3.00 E-1 3.59 E-2
HQ-child 1.01 E-1 3.00 E-1 3.35E-1
HQ-total for 30 years | 1.12 E-1 3.00 E-1 3.71E-1
Table A-3: Dermal Dose Calculations for Iron in Ash
C SA {ABS | AF |[EF {ED |CF BW [ AT | D=(C*SA*ABS*AF*
EF*ED*CF)/(BW*AT)
D-adult | 7870 | 3000 | 0,01 [,03 {350 | 24 .000001 |70 8760 | 9. 70 E-5
D-child | 7870 { 1800 | 0.01 |.2 [350 |6 000001 |15 [2190 [ 1.81 E-3
Table A-4: Hazard Quotient Calculations for Dermal Iron in Ash
D RFD HQ=D/RFD
HQ-adult 9.70 E-5 3.00 E-1 3.23 E-4
HQ-child 1.81 E-3 3.00 E-1 6.03 E-3
HQ-total for 30 years | 1.91 E-3 3.00 E-1 537E-3
Table A-5: Ingested Dose Calculations for Arsenic in Ash
C IR |EF |[ED {Fi |ABS |CF BW | AT | D=(C*IR*EF*ED*FI*
ABS*CF)/(BW*AT)
D-adult | 8 100 | 350 | 24 1 000001 |70 [8760 | 1.10E-5
D-child | 8 200 [ 350 |6 1 000001 {15 |2190 | 1.02E-4
Table A-6: Hazard Quotient Calculations for Ingested Arsenic in Ash
_ D RFD HQ=D/RFD
HQ-adult 1.10 E-5 3.00 E-4 3.65E-2
HQ-child 1.02 E-4 3.00 E-4 3.41 E-1
HQ-total for 30 years | 1.13 E-4 3.00 E-4 378 E-1 B
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Table A-7: Cancer-risk Dose Calculations for Ingested Arsenic in Ash

C IR |EF |ED [Fi|ABS |CF BW | AT D=(C*IR*EF*ED*FI*
ABS*CF)/(BW*AT)
D-adult | 7870 | 100 [350 |24 |1 |1 .000001 |70 | 25550 | 3.76 E-6
D-child { 7870 [ 200 {350 |6 1 |1 000001 |15 | 25550 | 8.77E-6

Table A-8: Cancer Risk Calculations for Ingested Arsenic in Ash

D CSF CR=1-exp(-CSF*D)
CR-adult 3.76 E-6 1.5 5.04 E-b
CR-child 877 E-6 1.5 132 E-5
CR-total for 30 years | 1.25 E-5 1.5 1.88 E-5
Table A-9: Dermal Dose Calculations for Arsenic in Ash
C SA | ABS | AF |EF |ED|CF BW [ AT | D=(C*SA*ABS*AF*
EF*ED*CF)/(BW*AT)
D-adult | 8 3000 | 0.032 | .03 {350 | 24 | .000001 | 70 R760 | 3.16 E-7
D-child | 8 1800 {0,032 | 2 [350 [6 |.000001 |15 |[2190 [589E-6
Table A-10: Hazard Quotient Calculations for Dermal Arsenic
D RFD HQ=D/RFD
TQ-adult 316 B-7 100006 5.26 E-3
HQ-child 589 E-6 100006 982 E-2
HQ-total for 30 years | 6.21 E-6 00006 1.03 E-1

Table A-11: Cancer-risk Dose Calculations for Dermal Arsenic in Ash

C [SA |ABS |AF |EF |ED]|CF BW | AT | D=(C*SA*ABS*AF*
EF*ED*CE)/(BW*AT)

D-adult | 8 3000 | 0032 | .03 | 350 {24 | .00000] | 70 25550  1.08 E.7

D-child |8 | 1800 | 0.032 | 2 | 350 |6 |.000001 |15 | 25550 | 5.05 E-7

Table A-12: Cancer Risk Calculations for Dermal Arsenic in Ash

D CSF CR=1-exp(-CSF*D)
CR-adult 1.08 E-7 75 3.12 E-7
CR-child 5.05 E-7 7.5 3.79 E-6
CR-total for 30 years | 6.13 E-7 7.5 4.60 E-6
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SOIL UNDER ASH DISPOSAL PIT

Table A-13: Ingested Dose Calculations for Iron in Soil Under Ash

C |IR |EF |ED |Fi |ABS |CF BW [ AT | D=(C*IR*EF*ED*FT*
ABS*CF)/(BW*AT)

D-adult | 6350 | 100 | 350 | 24 1 1 000001 | 70 8760 | 8. 70 E-3

D-child | 6350 1200 [350 |6 |1 |1 000001 |15 | 2190 | 8.12E-2

Table A-14: Hazard Quotient Calculations for Ingested Iron in Soil Under Ash

D RFD HQ=D/RFD
HQ-adult 8.70 E-3 3.00 E-1 2.90E-2
HQ-child 8.12 E-2 3.00 E-1 2.71 E-1
HQ-total for 30 years | 8 99 E-2 3.00 E-1 3.00E-1

Table A-15: Dermal Dose Calculations for Iron in Soil Under Ash

C |[SA TABS[AF|EF |ED [CF BW [ AT | D=(C*SA*ABS*AF*
EF*ED*CF)/(BW*AT)
D-adult_ | 6350 | 3000 | 0.01 | .03 | 350 | 24 | .000001 | 70 | 8760 | 7.83 E.
D-child {6350 [ 1800 [0.01 |2 {350 |6 |.000001 |15 |2190 | 1.46 E-3

Table A-16: Hazard Quotient Calculations for Dermal Iron in Soil Under Ash

D RFD HQ=D/RFD
HQ-aduit 7.83 E-5 3.00 E-1 261 E-4
HQ-child 1.46 E-3 3.00 E-1 4.87 E-3
HQ-total for 30 years | 1.54 E-3 3.00 E-1 513 E-3

Table A-17: Ingested Dose Calculations for Arsenic in Sail Under Ash

C [IR |EF |ED |Fi |ABS |CF BW | AT | D=(C*IR*EF*ED*FI*
ABS*CF)/(BW*AT)

D-adult | 1.8 100 | 350 |24 1 1 .000001 | 70 8760 | 247 E-6

Dchild | 1.8 200 350 |6 |1 11 |.000001 |15 |2190 | 2.30 E-5

Table A-18: Hazard Quotient Calculations for Ingested Arsenic in Soil Under Ash

D RFD HQ=D/RFD
HQ-adult 2.47E-6 3.00 E-4 8.22 E-3
HQ-child 2.30 E-5 3.00 E-4 7.67 E-2
HQ-total for 30 years | 255 E-5 3.00 E-4 8.49 E-2
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Table A-19: Cancer-risk Dose Calculations for Ingested Arsenic in Soil Under Ash

C |IR |EF |ED |Fi[ABS |CF BW | AT | D=(C*IR*EF*ED*FI*
ABS*CF)/(BW*AT)

D-adult | 1.8 100 | 350 |24 1 1 .000001 |70 25550 | R4S E-7

Dechild | 1.8 ] 200 350 |6 |1 |1 __|.000001 |15 | 25550 | 1.97E-6

Table A-20: Cancer Risk Calculations for Ingested Arsenic in Soil Under Ash

| D CSF CR=1-exp(-CSF*D)
CR-adult 8.45E-7 1.5 1.27 E-6
CR-child 1.97E-6 1.5 2.96 E-6
CR-total for 30 years | 2.82 E-6 1.5 4,23 E-6

Table A-21: Dermal Dose Calculations for Arsenic in Soil Under Ash

C |SA |ABS |AF[EF |ED[CF BW | AT | D=(C*SA*ABS*AF*
EF*ED*CF)/(BW*AT)
D-adult | 1.8 3000 | 0.032 | .03 | 350 [ 24 | .000001 | 70 8760 | 7.10 E-R
Dchild |18 | 1800|0032 | 2 [350 |6 [.000001 |15 |2190 | 133E-6

Table A-22: Hazard Quotient Calculations for Dermal Arsenic in Soil Under Ash

- D RFD HQ=D/RFD
HQ-adult 710 E-8 100006 1.18 E-3
HQ-child 133 E-6 00006 221 E-2
HOQ-total for 30 years | 140 E-6 100006 233 E2

Table A-23: Cancer-risk Dose Calculations for Dermal Arsenic in Soil Under Ash

C |SA |ABS |AF |EF |ED]|CF BW [AT | D=(C*SA*ABS*AF*
EF*ED*CF)/(BW*AT)

D-adult | 1.8 | 3000 | 0.032 | .03 | 350 {24 | .000001 | 70 25550 | 2.41 E-R

D-child | 1.8 | 1800 | 0.032 | 2 | 350 |6 |.000001 | 15 | 25550 | 1.14E-7

Table A-24: Cancer Risk Calculations for Dermal Arsenic in Soil Under Ash

D CSF CR=1-exp(-CSF*D)
CR-adult 243 E-8 7.5 1.83 E-7
CR-child 1.14 E-7 7.5 1.52E-7
CR-total for 30 years | 1.38 E-7 1.5 3.35E-7




APPENDIX B
SOIL SAMPLE LABORATORY DATA SHEETS
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a8 Tnchiorphenul e =< 300 Vanadium
2,4,6 Trchlorphenst Caso (Zine T
Herblcldes
24-D

Bold was concentration of detected compound.
italics waa reperting Jimit for NO compound.

2457

24,517 (siver) ]

7.3 ApsenNiC



Bainbridge Ash

Ash 380 [Sample |.B.

Lab1D Haz a806L270{Lab 1D Haz
[Matrix Limit solid  |Matrix Limit | solid
Sample Date v 06/10/98 [Sample Date 1TV |uertoes
General Chamistry Lo qa sl JTCLP Pesticides ug/l ue/L
=H - gamma-BHC (Lindang) 400 <057
Flashﬁi}_(aéé”""' - » 163 |Heptachlor 8 1. 5_93_9-:
[Percent Solids - 872 Hegtac.or Epexide 8 <050
Rcactl:/-;:—.c-\:(amde (mg/kg) | — <05 |Endrin T 20 | <10
[Reactive SulTId_éﬂ(?ﬂg;'k\_.,] T T 240 Methexychior 10000 <50
TCLP VOCs ug/L ug/L Chlordane 3C <050
Tinyl chiorice 200 <6050 |Toxaphene 560 | <50
1.1 -Dichloroethene 700 | <025 [TCLP Herbicides sl ugiL
Chioraterm 60000 | <9025 [24-D 70000 | < i0
12-Oichioroetnane Eae T | o025 (2.4 5.TP (Sivex: 1000 | <50
Mat hylﬂ'hyl voroma T Z00o0n | <0030 {TCLP Metals [ ugiL ug/L
Carsen Tetracnic-erﬂ'"”_ “=00 <005 [Arsenic SCCo 247
Frichlorcethere T 360 | <oozs [Barium T TEn0oe| 219
Senare T T se | <o Caemum T TTTTTION0 | b
N T N T o =
Chicronenzene 100000 <0075 |Lead 5060 86.7
TCLP SVOCs ug/l oL |Mercay 260 0:0
Pyndine_ Zec0 | 00w |Seenum | icto | 406
1 4-Oiwchlorcbenzene 7500 < 0.05@¢ |Silver Balsl 66
'-Méhylpherc‘ (o Creaoh 200000 | <ocso [PCBs [ -
344 Methyprencl 200000 ea | <0050 |Arcchior 1015 — < 38
o (m- & g C'esol) -------- < 6.550“” Frocmior 1225 T — < 7€
Hexachlo?oé(h’é_ne 300C oo lArocmier 1232 = P ETE
Niobersens T [ 2000 | <oosa |Arcchier 1242 ) U B
Q'é‘i'e;;}llo'cm.tad:erﬂe TTUTTTTSEE T | <0050 |Arochior 1248 - « 38
245 Trcnloroohensl 2000 <0050 |Arcchior 1254 B N BRI
245 [rchiorophanol | 460000 | T <o12 |Arschlor 1280 A RIET S
3 i Dmtrotoluene | 130 | <oos0
Hexachlcrobeﬁzen; 130 —:EEEB_
Fentachlorophencl “Jococo <012

Bold was concentration cf detected cermpeund.

talics was reporting limit for ND compound.




Sample Date - 10 July 1998

Bainbridge Ash

Sampie No. Ash 361

- Son ﬁggzg__w AsH

Aromoform

A 3 D-chIOf;:SEi'roper{e-

Elhylbenzene o
2- Hexanune
Me!hyiene ch nde

Styrene

Chryse.ne

TCLYOCe - & JTCL SVOCs (ugikg}TCL Pesticides/PCBs | :(ug/kgy
Acelone 4- Ch_loroamlme <0892
Benzene < 1.828

4- Me!hyl -2- penlanone -

"|Di-n-butylpht SRR MhitiriudeB) B4
Di-n-oclyiphthalate

leenz(a h)anthracene <350

,3 chhlorcpmpe”e" e

' Fluorene T

) Hexacnlorcbénzene T

) Hexachiorobutadiene
Hexachlorocydopenladléne

e 4 Dunllromiu_ ne

2, 5— |mtrololuene

h 2,4,6-Tnchlorophenol

2.4—D|6hloropneno| ]
Dlethylphthalate

D|m xpylphthalale e o SRR
) 7 Mgmoxychlor

End_o__éulfan sulféle
Endrn

: EndnnA éidehyde T e 3 sa

3 H‘cplachlor

) lsodnn

Endnn ketone
. alpha BHC
bela BHC

_Tpxgphene
) Arochlor 1016
Arochicr 1221

<0892

e et e e Yo RN

HePlﬁlchlor EpOdee K

gamma- ‘BHC (Lingane) | - ‘0.8
{delta- BHC

Arochior 1232 | < 1.505

j1.22- Tét'racmoroem a <11 "IHexachloroethane <350 |4 Arochlof 1242
TelraEﬁiErEethene """" T Indeno(1 23—cd)pyrehe “7 1 <350 |Arochior 1248 '
Toluene <11 lisophorone <350 Arochiof 1254 " |<21505
hior < |2 Melhylnaphlh ene e a0 Arochior 1268 21505
350 [TAL Metls (ne/kg)
) Alummum N _ 4300
. Anl:mony <020
(Total) Arsenic 14
TCL SVOGs {ug/kg) Naph!halene 350 Ban_dri;m o TR
Acenapthene 2- Nutroamlune S YL T Berylhum T 046 B
apthene i Ca Rl s 7 el SR B0
-E:':?:é'd_ e & 145 .
<350 Chrcmlur'n' 75
<350 Coban ol 0,66
350 i i
5700

" Tnicxel

Butylbenzylphthalate <350 anide (mMg/kg) Selenium
A Chioro-3 methyiphenoi | <350 Silver i
Sodium o

Thalllgn'_l T

Bold was concentration of detected campound.
italics was reporting limit far ND cqgmpound.

Vanadlurﬁ
Zine )

: Me".:ury B
PO{BSSIUHT- T -.




DAy yge oy

Sample Date - 10 July 1588 Sample No. Ash 362

TCLVOCs: » ..+ . "~ J-{ughkg) JTCLSVOCs - = {ug/kg)§TCL Pesticides/PCBs | H{ug/kg) .

<12 |4-Chioroaniine | <400 JAlean

<12 |2-Chioronapth: ' <400 Dieldrin

<127 |2-Chicraphenol <400 |a~Chlordane

<12 [4-Chlorophenylp her <4oo y-Chlordane

“|Technical Cniordane
aapor | <e0s7

 [Ecgosutari | <eora
Endosulfanll ] <402 |

E‘n_d_osulfan sulfale _"'c'"4lp_2£' ’

fom T e
Endnn aldenyde | <4024

Chlcrobe.'nzene , o

Chloruethane 1,2- chhlorobenzene o
<12 1.3-Dichiorbenzene

<12 |14- chhiorobenzane o

"""""" acrior | <1012
phihatate < Heptachler epoxide <1.012

D.memy!pmnalaxe h_“._"f"‘:’_j_"_.' <4g0 [isegnn” T T C<ron2”
'mgthylphenol < 400_ Methoxymlor o p=t0122
4 6-Dinitro-2- rnethymhenol <750 Endnn ketcne N 10 122

1'\2-chhioropropane 2 |24 Dlnnrophenol <2400 faipha-BHC < rgiz
cis-1,3- Dnchloropropehe 2 4—D|mlrotoluane © 7 < 400 |beta-BHC ‘ < 2 073
trans- 1 3- D| e 2.6- Dm:troto|uene R | < <400 gimmEHC(Lmdane) < 1072
Ethylbenze |Fioranthene "~ | <400 Jaeita-BHC B R A2
2- Hexanone o ey Fiuorene T <400 Toxaphene T eto 219
Methylene chlorlde o s Hexachiorooenzene | <400 |Arechior 1616 | < <24390
aMethyi-2-pentancne 2 [Fexachiorobutadiare | <440 }, Arochlor 1221 | <2490
Styrene <z Hexachlorocyclopenladaene <400 Arochlor 1232 <24 390
112, 2 Tetrachloroa ne 47 Hexacmoroelhane A "< 400 |Arochler 1242"“ _ < 72_{.“.'_.1'9;0“

5 "[indeno(1.2. 3-cdjpyrene | <460 [Arochior 1248 7| <24390

isophorone <300 |Arochior 1254 T " | <24 390"

2 Methylnaphlhalere T <00 [Aroehior Y280 124390

] Terz” "] < 400 [TAL Metals Amo/kg)
Tnch oroelhene R 12 <800 [Alsminum 2030

viny! chlonde T _-'_prd;':‘ylérﬂr'{:né < 400 Antmany - <oz

Xylenes (Totaly diphenylamine < 800' Arsemc AR R - R

TCLSVOCS ~___— | (gka) |Nahinaien B P TR PV R X I

Acenapthens | <300 <400 Be(ylll!um . DMB “

Acenaphthylene - ~ | <400 "3-Nitroanifine " < 490‘ Cadmium | <004

........ Q. ‘.‘-Nlt{ﬁznlllne . ‘ ( ‘00 é-a_—“_:]un! e -55:'58 V
anrobénzene__ o Chromum 80 ]
= Fear TR
. -}_anrophenolw e ] SAQOEORAL e LR
Pen achlcmphenul S I [ 5800
Phenanthrene 517
) |Phenal ) 52.38
A o e e g

[ESTTTTT T 1 2 4-Tnd1llcr0benzene FPTREE EFITTITT I T
Bis(2-a yihexyl)phthalate | <400 | 2.4 5~Tr:chlorophenol | <810
a-Bromophenylphenylether <400 [24 S—Tnchlorophenol

Mercory | <006

Butylbenzyiphthalate <400 [“yanide (mg/kg) T R
Sedum [ 1518
Thallium <0350

Bold was concentration of detected compound. - Vanadiom 125

italics was reporting limit for ND compound. Zinc 1 38




Sample Date - 10 July 1998

Egll (171} gusc [ T~ 10

Sample No. Ash 363

TCLVOCs.+ = % 5 [-(ughkg) JTCLBVOGS {ug/kg){TCL Pesticides/PCBs | (ug/kg)
Acetone < 12 |4-Chloroaniline <410 [Aldrin

Benzene <1% "{2-Chioronapihaiene | <40 [Dieionn |
Bromoform i <12 {2-Chiocrophenci <410 [a-Chlordane | . <1.037
Eromodlchloromethane <12 4-Chlorophenyiphenylether | <470 y—Chlordane

Bromomethane < 12 Chrysene | =410 Technical Chlo da

2.Butanone ' “oi- -n- butylphlhalate | <410 |4 4, 4—DDT

Carbon Disulfide Dl n- octylphthalate <410 144000

Carbon Tetrachioride | ﬁ, ffff

Chlorabenzene o

CISA1 2- Dl"chloroeihene B P 3

!rans 1,2- chh!ornethenp =12

1 Z-chhloropropane
cns— o
trans 1,3-Dichloropropene
Ethylbenzene '
2-Hexanone ‘_
Melhyten hlorlde

a-Methyl-2-pentanane | |

Sryrene
1.1.2,2- Tetrachloroethane

Tetrachlomemene ) ‘7

Tcluene

112- Tnchloroelhane

Tnchloroethene <

mel chioride

Xy1enes (Total) eereeem o <ot [

c.hlorcpropené” R

“Trichioroethane |

TGL SvOCs -

Acenapthene .

Acenaphihyiene " " <410 |

Anthracene ]

“B"é'ﬁ"i'c'i'('g n i)h'é'@'l'éﬁé"'.ffff.']j.i'f],.,.,. 0 ]

Benzo(k)ﬂuorelhene

Bis(2-chioraisopropyijether | <470

p [44-DDE.

E|s(2-ethylhexyl)ph1haIate

4-Bromophenylphenylcther
Butylbenzylphthaiate
4-Chioro-3- me:hylphenol

Bold was concentration of delected compound.
ltalics was reporting limit for ND compound.

<2125
. <4125
“|1 3-Dichlorbenzene < 4 125
1. 4-D|chEurobenzene- 7 <4Tes
’ - "|Endrin aldehyde <4125
Heplnéchlor o < 1 037
h Hcptachlor époxlde B 037 ]
150dnn et 037 "
“|Metnhoxychior T <roars
................................. Endnn ketone e e
0 |alpha-BHC <1037
beta-BHC <2125
<12 |26- Dmltrotoluene o <410 gamma- -BHC (Undane) <1 037 '
<127 Fluoranlhene T <410 {defa-BHC T e
<12 [Fluorene ' <410 Toxaphene ' < ro; 750
24 Hexachlordbenzene <410 |Arochior 1016 a e
< 12 Hexachlarobuladnene <410 Aroc.h(or 1221 h <25
<12 Hexachlorocyclcuenladtene <-':d'i“o' Arochlcr 12370 <25
< 12 |Hexachloroethare 10 |Arochlor 1242 <25
< 12 Indeno(1 2 3 cd)cyreﬁe ﬂ "< l_\rod‘; r 1248 - ‘<25
<12 |isophorone Arochlor 1254 <25
<12 J2- Melhyi | Arochtor 1260 <25
T 127 |2 Methyiphenol TAL Metals (mg/ka)
<12 J4- Meihylphenol S } |Aluminem 5720
N Nxtroso—d: -n- prbp'ylammel 1 <410 Antlmony i Tcgza
€ ' <820 Arsemc o '0'.'56'8'
e R g
10 |Berylium ‘0448
Cadmlum T <00
Chromlu}lﬁm.mm 6.0
Cotai e P
i 4§ ilrbphenol T - 29
<410 Penlachlorophenol '§350
anthrene R P a0
D e ""246”
<410 |Pyrena 354
< 410 1.2, 4-Tnch!orobenzene"mmm ‘ i < 0 06
<410 245—Tnch!ocrphenol <620 [Nickel “3.2
<410 | 2.4, G-Tnchlorophenol b <500 |Potassiom T
<410 |Cyanide {mg/kg) <063 Selen.u"'rr'i """""" <040
YL SIIVEf D Y Y <D
e
e ...<051 _
Vanadium _ 87

Zinc

KxA




FIGURES
LOCATION OF INVESTIGATIVE ASH SAMPLES
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CAD .
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